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Abstract This paper presents a marker image evaluation method based on analysis of object distribution
in images and classification of images with repetitive patterns for effective marker-based augmented
reality (AR) system development. We measure the variance of feature point coordinates to distinguish
marker images that are vulnerable to occlusion, since object distribution affects object tracking
performance according to partial occlusion in the images. Moreover, we propose a method to classify
images suitable for object recognition and tracking based on the fact that the distributions of descriptor
vectors among general images and repetitive-pattern images are significantly different. Comprehensive
experiments for marker images confirm that the proposed marker image evaluation method distinguishes
images vulnerable to occlusion and repetitive-pattern images very well. Furthermore, we suggest that
scale-invariant feature transform (SIFT) is superior to speeded up robust features (SURF) in terms of
object tracking in marker images. The proposed method provides users with suitability information for

various images, and it helps AR systems to be realized more effectively.
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Fig. 1. Examples unsuitable for marker images with

(a) feature points unevenly distributed (b)
repetitive patterns
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Fig. 2. Keypoint descriptor generation in SIFT (a) feature
extraction (b) image gradients (c) orientation
histograms
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(a) repetitive patterns (b) general natural
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Fig. 4. Marker images with different variance of keypoints
(a) low variances (0.3, 0.4, 0.5, and 0.6 left to
right) (b) high variances (0.7, 0.8, 0.9, and 1.0
left to right)
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Fig. 5. Tracking tests for various occlusion (a) low
variance (b) high variance
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Table 1. Experimental results for DTD images with
repetitive patterns

Category Precision Recall Accuracy
Chequered 0.989 0.865 0.874
Zigzagged 0.986 0.847 0.880
Grid 0.984 0.729 0.793
Perforated 1.0 0.564 0.608
Woven 1.0 0.352 0.608
Average 0.992 0.672 0.753
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Table 2. Comparative results of SIFT and SURF

Method Precision Recall Accuracy | AvgTime
SIFT 1.0 0.813 0.847 0.612
SURF 0.860 0.787 0.724 0.600
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